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Abstract 



An object of the invention is to prevent color shifting which occurs in a liquid crystal display device in a white display i 
display state. The liquid crystal display device includes a single polarization layer, a single phase retardation layer, a i 
liquid crystal layer, and produces a display by utilizing light reflected from the reflective layer. Based on the wavelengl 
the retardation value ReF of the phase retardation layer is set approximately equal to (1/4+K/2) lambda, and the retar 
liquid crystal layer is set approximately equal to (1/2+L/2)!ambda (K=0. 1,2,...; L=0, 1,2,...). The angle Deltaphi 1 
the polarization layer makes with the retardation axis of the phase retardation layer is set as 0 DEG < Deltaphi < 45 D 
< 90 DEG. 
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[54]»W*«! ftAfi^cU 
[57] »« 

IMlSttReF ifc&ft^H 1 (1/4 + K/2)\,&HMl83£ 
MReLiiS:^# : f(l/2 + I/2)X(K=0,l,2-;L=0, 
1,2-), «»JSWiR15c«l AP i?ffi^jSMW3£iB$ 
AF fi<J^flE A* 0° < A* <45°^# 45° < A* < 

cn 




ft m s * g 



(i/4+K/2)fif(aa k o AHttft)t 

dl ^ft^#|pJ#£Anl ftfUft dlXAnl JSfcftS'FAJtf* 
(1/2+L/2) ft (&M L 0 ; A 

45°, gE**^ 45°J3./M 1 90°. 

2.«^#l^&M t r H M^$E§, &#ME^: 

liliiM^^liligl W A#*tti i «fiia«IRWttB«*5R*+ . 

ft. 

4.Jp*tfl**lilfifiW*ft***«. 

4 AMft W**X* 550nm ftlft .XIJIAIlt dl Jgft^&fa^ttAnl 
ftjffcK dlXAnl ^ 760nmfn/|N^ 860nra. 

£ A*Mfeto*-fcX* 550nm Itf , ft A jg tiff A dl Jf&M-lWttAnl ffjUl 
$R dlXAnl 770nm Jg 856nm fftSSffl 1 } 3 . 



% K$S%W& J (k'k% 550nm [ft, *Bft&iSjHftE3£<i ReF 360nm 
ffl/J^ 450nm„ 

^AltTtW^-fe^ 550nm ftf , *B&E&MtfJ3iM ReF ftfc^f 1 365nm 
IP/JnT 455nm 0 

8.WMii^fi<]tII^t, 

±, 



16. ftiM^* H #ri££KlMM^EiS ^ : 

wihK < e^MawB*K«#&*rj»- 



jg m 



ttA£^£K 

10 ^tu#c *Afc*a#*£ltft. IltaS l M 9 ftX#«£ttrabffiT&£ 

3S«+«ffljaaftfiiw(sTN)*jMt. *Afi*»*wiMfrRmTfc, 

15 it*. STN&»SI**fi3S».5Mffl*M*f*r. ffifflttfifll(TN)£ltM[ 

AMjj*#jpJffl&**#*«. @Jfc, ftSTN£|ffi*AJI**+. 
M stn A£*SC i ft«*£ffi > Mfi*tf 4 ft 5 iffl A* 3, 

20 * 3 JiJ|5-H»|R# 4 Ifcfl. 5 7 Jg&AS: 3 ifl. ftA 

25 SMSMS^Hi E^M^«>t 4ft5 

mftltS^N. £*m7fc*#*£Btt*AA3tt#«. £&, * 
fSWIit 5 -*±M£*Aft 3 fcjgfc 10, 

fffitt0.2iiimW*-«K^5^a«&it«7W^*AS8 2.WI. Silk. 
30 !4Alt£ H 9 ttftAAatSS 1 ±H*. JEfciffl 10 Jff*. M£l*lttA3>fftffift 



i6 &«£&fn 7 ±. &&ftwmm®-*ini&*m&fk® 9 ft&&Mi.m 

1 MISIJK. 

10 7-84252(1995) +ft«7-ttfi#fi*ft****. 'BttW-^fll*^. 

fiE£ ^ £$MA 3 ^ftttfiat* 7. A#B 11 ft*#ttft&JffittAA*gS 
11 HttlM**ll*li3*4»Hratf 5 -fl#£*A£ 3 10 W3l£ft3fc 

S^WfRlJS. £ 0**^ JP-A 10-161110(1998)^0 JP-A 10-170906 
(1998) tei^T^f 7 S?t 0 U 3 ^ 6!]MSItiir B M^t. « 

15 B 11 ti&lfSttJIAaUHt. *^«**J5 8^&*r#7iRI^#*** 
5, j5j»ftT*««5ljBWRr«ffi*l8WI5IH- 

s i2Afitt^« s 9J9f^w^ww^«ii>t-w&itai«*fi**« i 
maa*bs ii t»M*i>*«i««F*«B. fi«« > M6*tf w^wa** 

20 45%, 0%, £tii*fB 12AIP 

12Btfj##. £gl2Afll2Bffj*?#*, ^%*iftA*ft**M-flSi*« 

ft. «H12A»12B + . 4iEa^fl*tfMttWfl«#* , t , » ££A 
»*W50«. io«*«jRM-ffM» «*#**<MMtf. 
JR^*«UI#**90X. 

25 «n 9 gf^watfflw^fliiR^w&itai****** 1 1 ± 

®w&m&± 3 tw&itfi«fifi*** ii *a ii ±»a#***w* 
30 iEfcMBi±tt*#mw, ttw-^«£tfWfi»s*As***« " hs**w 



=0.9X0.9X0.9X0.9X5054=32.8% (1) 
5 =0.9X0.9X50%=40. 5% (2) 

ttllii, «ttW-4**tfW-+£it»tt****M 11 ^wS-^ 

0#5fc^£^-*i]£# JP-A 4-97121 (1992m^7$&AW^ti«M#& 

&im*ftA**«*M«fe*&M. jp-a 4-97121 * «*?tt&tt£ttiiA 

Ritftittftiif. **^w»»3SrA*&#«€W. ^«i^iRi*Kte«ft*iRi. 
■M#fc. « jp-a 4-97121 +, ^M-ttifttttt^sttJsaftWBattttft 

20 S-%^r H MlPll^5I^M^EiSi[Wm^^SiJ^(18 0 , 810nm, 310nm) , (11°, 
730nm, 370nm) , s5c#(75°, 690nm, 360nm) , 

#$i#A£ JP-A 7-84252 *&m^T -ft&ftffife&Mtfi&^&X® 

tttt*. *T»±***W««fitWtt9ljBW*ft». JP-A 7-84252 

^ JP-A 4-84252 + , «*>tW»te«r^*Bft383S«W3i3BttWAa^**M 
30 ^ffi^E3SMWl£ififiW^^^^^(85 0 , 650nm, 350nra) IP (25°, 650nm, 



350nm) . 

it, ur^mmitm^-^i^m&ic ^m&mMM&fedAn^te&MBU® 

10 »MfcBfcl. iE*lB***£&* JP-A 6-337414(1994) tffittffil. £ JP"A 
S-337414 +JJf*l*W**A*«a + . *fi*4»W*JI^*X5r»W, 
180 8 S 270°ffl»Aft*r*ttTN«fi^ ; ?, gpSTN^, BUMS BMW GU:* 

337414 ^^^^^rBM^gt.ii^^iS^tt^ffi^^MWlEig^^ 
15 ^S^^r H M^*B^MiSMWjiig^W^^^5lJ^(0 e f 1090nm, 320nra) A 
(90°, 1090nm, 320nra) , BpiRilfc&flj£i£&®J&¥*TA#jE£. 

#$if A2EB#**£^*!l&# JP-A 7-146469(1995) ^aSiltii-^S^ 

JP-A 7-146469 *Jff*l*fimM*M+. fll*M"ft#tt**±W-H. 

H^^^^^jpJ^^ JP-A 10-123505(1998)^^T™-#l^±**^W± 

M^itm^^m&Mmm^^m^m^m^M^mMmik^m^i 

fefiMfe$fM&#c JP-A 10-123505 + Jft»^WfcM*£S'&JB£*l2E$S 
30 flHRJt^***-«2:ratt^AttttjliiBttW»#«. Xt**«ff*###. 



Mo Sfttttt*ft*Jffi*ttSl«a*l!l*3»W. « JP-A 10-123505 + . tiliJItf 
WlRi|fctt«htf 45°^ 135°o 

3r£^pJ&*R JP-A 10-170906(1998) , JP-A 10-232390(1998) > JP-A 9-292610 
(1997) IP JP-A 9-43596(1997)fi^7^fflM > hgK^ > h*BftJSig«RF±iSlife* 



^+ f «Fffi-aS3BJSWSSiS<& ReFj&*»*^A#**-lJcX(ISlll<l/4+K/2) 
^(MKjlWOfifliS): 
5 tt£IJ3KlJ*& dl ^*#*fl#ttAnl ttftft dlXAnl fcfttSS^AIt* 

«\|ftjg(l/2+L/2)^(£mL^/J^0|ft&gfc); £ 

45°, 45°J./>^ 90°. 

4*tt. ISJia^ SA#*W*«:* 550nMBtttttflliK****ffiB«lEWtt*. 

M#f#W*JS£- ffi&JSiSESii&tt ReF 

(1/4+K/2H, MMffjffS dl ^*^#fijJ?ttAnl dlXAnl 
15 ^^(l/2+L/2)X,^^MW^^tt^ffi^MMfitlMtt^fi]W^A^^ 
0°<A<|><90 o (&mA<|>*45°). 3^ffi^-BeS, A*f*W«JR«*. ^Mi3t*i&& 

20 *tHKS<Ste±. BBS). i5JWr***iR*»*>NlftH»*»a 

25 ft, BPih»aWtttt****t***ffiBfli*WJK*- HJ*. 

U/4+K/2U, ftA&ttJM dl ^7t^|R]#ttAnl fflftft dlXAnl 
i&£*i£l^(i/2+L/2K, «|IMWiRiKctt^#Btt3e3SSWSE^tt^filW*ft 
30 A<M&£^ 0°<A<}><90 o (&SA<}>*45 o )o jftftfi^gSIM^S* 



5 + . 

**J»»J**iliffillllfilWff. ** 

Anl WUlSRdlXAnl «A»*tt»-l^* 550nm WfltW + S***^ 760nm # 
/J^ 860nm, 

a, *ftJSftaffftihtt, W«Mtt*MEdl^**#A#ttAnlW»«dl 
25 XAnl3!t^ 550i»ttA#***. A^ 1 760nm 860nm, £tttt£±aft 

'MA. ^HBftT. in*aAiJ**-lfe* 550iiB»t**dlXAnl* 760ii«* 
H>jN## 860nmfiREA, UP 4. dl XAnl S^^-^^-^^WfilCf • 

Jft^**tt«ftlt»S*ffl*¥^T. »*SA#**-Ife* 550nm dl 
30 XAnl A^ 760nra JyJ^ 860nm, dl X Anl ^fc^^-fl^-afe-feMtt 



UGtt-^«JiJgttiRtttt3:WItt*ftliff*ft. 

5 fc^EMfcAs^aEat. ^iif^^iaftiRi^i. &a 

S+fcA^ttfi****** 180-«H*p JMJBttffA dl JfrtM-M 

ttAnl dlXAnl SA#*W*"lfe3L* 550nm Bt;&#3>£ 770nm 5 856nm 

*A4*«*ttaMSTN£*A«**». ttA&£&#% 
10 itW, W*ftJSWJPftdl^*##l^#ttAnltt*« dlXAnl X5r^ 550niiW 
AfchJW'J^ 770nm, {I^*^ 1 856nmo Sgfflfc-ffifi, $Am^£S$# 
$»2 3JEfiJW#ttft. lift*PSttfflW*ftfi***- 770nm 
5)cA^ 856nm, tfH*Ktt-£Tfc. 

tt*»lil»*M*«E3i+. *AJS#/**»fcflfiiai«. *ft 

15 j^M£?ft&4tftftifc#ft 180°«H*. ffi&Si&AnjSStt ReF SAW 
3tWa-feX^ 550nra Bt&^MA^ 1 360™*!/^ 450nm o 

«Afi^**«3ft**JM«Wit^*fi^WSTN*AA** 

ifi{6 ReF A^f 360nra{BJi/h^ 450nm, £&&-fc±$&:ft&£flf • £J£@&To 
20 &fli2!SA**ft«fc*mftfl8ft*KJ 550nra, ffi&jEiBJIflJJEiSdL ReF M. 360nm 
mH/h^#45Onm^HA.ffi^iSM^5i^^^0^^-^^6 < J^(2L+l) 

tt. *Afi*«W#tt«T*»*H*¥l2lT. iP*A#*tt*-K*- 
550nm Bffl&jiiEMtfJ&iSilA^ 1 360nra ft'^T 450nm, ffi&EiHJltfJMiSt: 

£*«*^H#:fc-*K«aK2L+i)ft. ^I, jKIi^fffi«Hft$^« 

**»93tt*Aa*«+. m£km&&%m&Mnm, aea 

JB + ftA^Wffl^Aftaft* 180°<£MA> £Ait#«*fcX* 550nm Etf , 
30 ffl^tJijSJgW®jfi^lReFife#* 365nm M 445nm ft ?S II 1*1 • 



***2M. STN**M**«. ffittfiJss*a# 

i&itff\J , W*BftJS3SJI W&iM ReFtt^ft&ftfcW 550nm ffj Alt 365nra 
5 445nm frtj^ffll*! . 5fcffli2;-§ES, ttAA*£Sflfi*£% 2 ttEffitttfttA, 
ft{lt&l&tt;attJHifi*M. 365nm*#*? 445nm, 

«*jB»/a*asiiiiiftws. *ft 

jp on fejE&tm&SJfeJn off *ffifl*WSifeaJ^^»WS. 

^ffl7X¥. ^m^M^m^^[^^fB]W^Ae^^«-io o M+io e 6<imHf*!, 

£ ON off 4ffi«JnWaj3lW«fe*^i6«**flSi!lJ£^te 

A«w-«mlfte. 



M. 

B l AttH*ftB. 
10 31 lftgi#| 0 

B 2 l tftAA^«X 31 tt#>hfi*7C#W#W*#WB. 

B 3 A*tt£¥f tt*AA**8K 31 ^ItMM^WWft ap 
^«*i£&itMW*ft^W-lfett5brfiIira*AeWB. 

B 4 JtlM^iiB, *W«ig*»B»-^3fei«WW&*ffl*ftA^*a 
15 61 £ + *-%«fcfifilt*ttf|s/l. 

£5A*D5B&ttlifjg?iftB. *Efi*fM*AA*SS67*I68fl«lfgfcl, # 

B 6A # 6B A*B**ftfl. *93«jg*«W»H3fe*«W*a*ffl**fi 

^ms. 71 si 72 Kg**, *>h*»»-^ft»B«*ufc#£. 

20 B 7A IP 7B Ji^BJ B 6A « 6B J9r*MA*ttatt£IMA*g£*Ba 

m^mitft^s^tcBo 

B 8A |0 8B £1ftH B 6A ft 6B 0? A A*»« W«#fflA**a + IR& 
M^m^fitJJIS^jtB. 

b 9 £«b*sb. *wA*w^*iRJS»»*a*&itffl«AA*«* 

25 Mitffft. 

B l0ftttB*A#*B9JW*«AA*«E*±W*W1»ttB. 

B 11 A&M^itB. «WA**^«*JBW»*a*&#ai*AA** 

B i2Aft i2BJi^itB, «BB9*i 11 Jff*»*AA**«4"«aA* 

30 %L%&}&Mc 



31 &&M4>-^MM 33. *>h«*RJ5 34> *>NB&ffi»£ 35 
*n£3*JI 36. «|EJg 34 ttC&ftAJS 33 ft-ffi 38 ±. SltM 36 $C«ttA 
5 jg 33 ft£-0 39 ±o 35 $S£flJgJg 34 J§£**M 36 2.(5]. ft 

git, «M33*tt«ft#3Riff»*fi«r*fl^*. *AS**»3l£ift* 
MM 34 -*ft*fl«*M*M**i: 31 ft£*?$ffi 51 ftftJS. ** 
S^^S 31 S^SSMM 36 -#Jft**h«M1f ffi 51A. 

10 «j§ 34 0 36 ftilttffiM 34. *Bft5£&JI 35 ftft AM 33 ftft/*£& 

it, &%ytm&m&m 33, ^jHitia^isi 35, inaists^B 

MaifW&if^WiftJRttSEfiaistttinft**^ 33 ±ft%ffl»£ft. 
2f&, *M^M3iaj±*JffiM&ltJB36&itW5fe^*^. 
15 JMft**! 31 33 35 «S#tt#Wtt£*# 

ft, M±&fflft2£i£/i 35 3tAWa«*^K^3i*^*lt«rtt^ft*IH« 
«*- *7%M&, rTtWH^#&, RP&A&33ft&i&ttReU ffift^&M 
35 ft&iE{t ReF 34 AP 35 AP 

20 lil 33 ft&ifilt ReL i&fcftSH 1 CReU CReL JiifcAM 33 ft&>£<£ 

WIMHt. S^aA****** 31 ftftft&KMW'J^ 0 ftftft L S^ii 
A(3)*fi. JE»**^(4)**ft. *A*ft*«4*ReL*^*A£ftJM 
di Jgft^&lSj^gAnl ftfUlR. *SftS£3&M 35 ftj&iEU ReF ft^^THI 
CReFo CReF M^M^M 35 atA**fi**» 31 

25 ftTfcft&KMW^ 0ft^^Ki^ii^(5)?|^. jE$n££i£5*;(6)£^ft, 

m&m&m 35 ft*£i£{I ReR ^ ffi&Jffii&Mftffft d2 J*##*lRl#ttAn2 ft 

Jgft. (5) + ft** K Pi KttfcfctH 1 **^*^ (3) * ft^^C L. 

C ReL=(i + -)xA (L=0, 1, 2, •••) (3) 
v 2 2 

ReL=dlXAnl (4) 



12 



C ReR=(i+-)xX (K=0, 1, 2, »•) (5) 

4 2 

ReF=d2XAn2 (6) 

® 2 ^^ms^is 31 m^hm 33, mmm 34 ^^^iiisM 35 m 
5 mm^m 31. mmwi^WMMM, 36 

31 +«5fejfeX#%'«l AC. &S2*, $f H #Tft&##fo£f^ ARRl*^. 
flf & ALH ^ttfiftifijKAS-fl 38 J&#?fl<Hfctt2f l«U . ALL ^ 

10 r H M33&<J^ B B H Wffl^^o Sil^J^. ^*U*ia*ftg3-«39W* 
*4HPM*8l2FlRl ALL J? JMHA AC #J3fcft<t>LCL #-30°. 

JEill Bl l^T^^ii^ (7) 34 ftRifctft AP «5*B&E&M 35 
fttMiS& AF iRItt*AAt*iRft«l AP AC -^JiiStt AF i§ 

ac Mftift^F zmmmfe®. mmm^w ap iitift&i&g&iBtt 

*WSSfc*«llrt> BP;W0°*M^45«, fl&#*^45°*n/MP90«». 
A^= 1 4>P-4»F 1 (7) 
0°<A<|><45 o l£ 45°<A<|K90 o (8) 

ffimm 34 Ifttttt AP ^&^**i£«*JSJ3-« 39 WftJI^Ttt^tt^ 

<i>p ^k^m all ^##« ac mm^ci ztmm. mamm ap 5®. 

25 9 = <|>LCL-<t>P (9) 

-io°<e<+io° (10) 



13 



£Slltt#iJ^*, 31 ft^*ft* 41, MM 33PI££$ 

A* 41 ft . 34 fl&Jtjg 36 i&Ctitt A& 41 fiWf'J, MftSI^M 35 

^flllSJg 34 if** Aft 41 iW. 
5 »7MJi 33 &Aft 41 43. J|-M* 44, 

«ik 45, n-rtmmm 46. 47 48. jg-sifc 

43 #JHz:Sffc 44 ttjfc41ttiM£fftAJ9 33 ±. J?§-X«»$l 45 i£2£SS 
illl 33 -fl 38 ttftg+o J||-#Sl*«t 46 ftS&ftftiftftAH 33 
fij 39 + .%-^WW\ 47 43 5*-tf)»lt 45 *M. 

10 48 i&B£J&-S& 44 ^*-»f*»I!t 46 iR. ftW&?*n 

a* as-* zsma-m 39 wfcAa^tt-fctt^fi alh# all#9Je&tM£ 

**ifiHB 38 jfP^-tJ 39 ttJ&-»»-*n i i**t 45 #1 46 

&*7EMft£ttAft 41 g<)&«- M 45 *P 46 ft&AM 33 

ftftfll 47 if fcSftfll 48 {^M^^ffi 51 &HW#) 0 fllffl 

is ^n^m^mm-mm^u 47 » 48, am 33 msp 

4llfi**SaA«lliTS**ff*iPW*ffi«*' , 0FF*ffi'' £&S**a» 
**«aMJff*tott*E** "ON . M4>, 43, 

47 ^m-^m^m 45 flgZlXtfMflE 46 ^igftltto £S 1 
20 m-«44^M-*^»J48mftiS^^o 

tUT&ftM&K 1 toM!#fll*fefilt3!ftAfia**» 31 to##7G 
25 PBT(«*-¥«&-Bl*«)±JI*«»Att«&it#*att- 

-*« 47 60 m#. 47 zmmmm* 15 « 

RPI*15»*. ^fi**ffi5lHW*. m-|Pm-%^47^48 6<]il|S]^[Rj 

30 ttjtt&lft&ffl. Uia^»-^J»-4*47^48 2ino»iXj«W>E»ffl*» 



m, iHx^^w^tii^. m&m 33 kis^ 6 m.*. m&m 
33 &tortnk&mMH*99itotttott¥&Mje&. 
45 m 46 ^jffliiiim^m^jKs^MM^^^^maE^^a^^^m 
w. m-mm-Mmmm 45 si 46 240° 

5 fi^^o HjfcSfciiJI 33 & STN ^^Bj^iiM^^SW^Tn 

10 *ia-f*ift(iuT**ifi). ajiw»«fi*ift***#T**fi**ii 31 ® 

tt^^Hfl^. ilfi7^tbJSCo> HfeS^SE + WfeTBfffifeS^^ 
^ftfeiji, M&iEil35 WEMReF#l$iIIM35 tfjMiEft ReL, 

*t«ttt£Co mm, AJtft. «M^R*#T«* 

Kflxj^mawa 2-ft«jM«3i***ifi5i a ionmfiftEtmt»fi*r*. 

->h^EON%ffijSfiJp»ira» E-^ftOFFf&fflftiinSBffl. $t#ft ON %ffi5S2ratt 

20 Wfifsf* LON J*£ OFF «£ttft|fl* fi9Si$ LOFF Wtfc*, LON/LOFFo ^^bb 
$ L0N/L0FF g*0lft ON %ffi*iiq WWfilt AMft OFF *JEEJ*Jq 

off %HBtM^^Ho &»**^**a**attit»&»*MAitft** 

25 tt^ftiSWM. *«JMt*ft*A»*. »«ISl*Xt«*«tt 2°^S 

M lOmmE^Em^^^M^; ft CIE + *Jffl$!$# 

ftjEiE-fi ReL *^A»*Wift-|jcXA 589nra Bt^illfiil, SSf#M*H&&iBMM 
30 5£ig#[ ReF ££AIM&ttafe-fcX>& 550nm Bt&fflSito ft 0tW W RT , 



550nm ftM&MJtiftttifc. 589nm Mtft-KAIHMAJiA9S£fl ReL ftf#3£ 
ffiWft-K:. MiUft&M ReL Mft&EMltt&iafil ReF -#iSftc$fc^£ 
tt. 



^ l 







SSiS ReF* 1 
(A.=589nm) 


SHifi ReF* 3 
(X=550nm) 
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808 


395 


0. 0 


-35 


-70 


-30 


240 


( 2) 




7 




755 


395 


0. 0 


-30 


-70 


-30 


240 




8 


40. 0 


782 


395 


0.0 


-30 


-70 


-30 


240 




9 




808 


395 


0.0 


-30 


-70 


-30 


240 




10 




836 


395 


0. 0 


-30 


-70 


-30 


240 


($tt 3) 


n 

a 


11 


40.0 


808 


365 


0.0 


-30 


-70 


-30 


240 


12 


40.0 


808 


385 


0.0 


-30 


-70 


-30 


240 


13 


40.0 


808 


390 


0.0 


-30 


-70 


-30 


240 


14 


40.0 


808 


395 


0.0 


-30 


-70 


-30 


240 


15 


40.0 


808 


415 


0.0 


-30 


-70 


-30 


240 


16 


40.0 


808 


445 


0.0 


-30 


-70 


-30 


240 


**#!»**-« 

($16 4) 


tt 


17 


40.0 


808 


445 


+10.0 


-40 


-80 


-30 


240 


18 


40.0 


808 


445 


+5.0 


-35 


-75 


-30 


240 


19 


40.0 


808 


445 


0.0 


-30 


-70 


-30 


240 


20 


40.0 


808 


445 


-5.0 


-25 


-65 


-30 


240 


21 


40.0 


808 


445 


-10.0 


-20 


-60 


-30 


240 



*2 $£Jgftll£& ReL(X=589nra) 
*3 *Bft&iEMlft@J& ReF(X=550nm) 



16 



%2 





(Co) 


fi I* 


ON fcffi (6) 


OFF fe£ 


L* 


a* 


b* 


L* 


a* 


b* 






1 


4.0 


51.98 


-2.27 


3.43 


26. 66 


22.24 


-16.40 


2 


1.9 


48. 64 


8. 19 


2.41 


34. 84 


41.39 


-25. 38 


3 


4.3 


51.51 


-2.45 


2. 57 


25. 43 


20. 18 


-15.91 


4 


5. 1 


51.71 


-3. 54 


1.66 


23.29 


12.90 


-13.80 


5 


3.4 


49.04 


-3.25 


-3.44 


28.67 


-4.42 


-5.98 


6 


3. 1 


49. 04 


-3. 25 


-3.44 


28.67 


-4.42 


-5.98 






7 


3.9 


51.96 


-1.55 


1.20 


27.37 


8.45 


0. 86 




8 


5.8 


51.73 


-2.28 


2.35 


21.72 


16.20 


-5.35 




9 


5. 1 


51.71 


-3.54 


1.66 


23.29 


12.90 


-13.80 




10 


2. 1 


51.52 


-1.64 


-1. 11 


36. 80 


6.05 


-4. 59 


CMS) 




11 


2.8 


51.58 


0.21 


1.52 


31.98 


17.85 


-9. 16 


12 


3.4 


51.36 


-0.09 


2.60 


28. 55 


18.57 


3.22 


13 


4. 1 


51.63 


-1.98 


0. 59 


25.97 


11. 52 


-3.99 


14 


5. 1 


51.71 


-3. 54 


1.66 


23. 29 


12.90 


-13.80 


15 


3. 1 


51.76 


-5. 90 


6. 07 


30. 57 


-0. 11 


-1.84 


16 


2.6 


51.69 


-9. 11 


5. 52 


33.93 


-7. 19 


1. 76 


4) 




17 


3.4 


50. 75 


-0. 10 


2.62 


28. 20 


25.80 


-6. 40 


18 


4 


50. 32 


-0.88 


1.66 


25.79 


24.54 


-11.52 


19 


5.1 


51.71 


-3.54 


4.75 


23.29 


12.90 


13. 80 


20 


5.3 


50. 12 


-4. 11 


8.43 


22.03 


24. 64 


-19. 11 


21 


5.9 


50. 20 


-6. 46 


12.02 


20.73 


25.79 


-27. 27 



5 mw&zmjk^mm, **js*i*tt««jBwa«ttKeL*iReF.Kx*tt/iR 

10 0fWW#p D p^l^^o £3l-#lJflH^MmA#p a p*^Mi£& 35 



SNitto DenkoiWaftWH^i-S^ttilttt- 

SA#*W«"lfeX* 550nm Bt, i&S&MffiMiS 
Jifc|®ifi€ReF& 395nra. Stt* K * 1 iWft-feX* 550nm Bf, (3) * W 

#^«CReF(l, 550)«»iftffitt»jBJg» 395nm®iSfi. 4I-IlAf#p a n 
5 + , ^AIt^W^^X^ 589nmBtiiJ^^^r H M33fi<]3ii3EffiReL^ 808nm, IS 
A*r*W*-ifeXA 550iiMHt* 823n«. SI^A^p^. fc'tt/lfttt** 
6i§££ 0. 0°o L *J 2 550nm Bt , 3t&5£ (2) t CReL (2, 

550)*«i£*ftJgto823nmJ£3Btt. 

CReF(l, 550) = (l/4+l/2)X550[nm]=412.5[nm] (11) 
10 CReL(2, 550) = (l/2+2/2)X550[nm]=825[nra] (12) 

n-ft&*&)m&m<fo$:%^&fe*) 45°. bp, m-f^^Ms^ 
iiqBtWfe«i^ei»i*ra(». is**«oFF%ffijtiPBtwfe«AJRiRi*w. * 
xttta "2" stu^, flrffc. £*M*««+rt»a*r«tt 

SJB&EiSil 35 ^^/"Rfc*^* 45°ft, AAfft 

20 flftftM 34 ^Pffi^EiSa 35 ^IMA. «A*ftS 33 Migftgdte& 

Ett&ts^^ a n*xifii»AXfin ■ £ off «£Kjbniit&£ftfttt* 

25 iJIWflB*&a&fcWXf fc*. 39 i&Att AM 33 ltt&*f# 

iS/lRift^^A+fi 0°n£# 90S IP*, lEftM-^tf^4 3 , «F*ilsA«*aHfc« 
30 BBtBtfltflfeStf*. 



£ on *&totorttt*X&m®&tofr&fofl9&' £ off «&jMttniittt** 
BtMfife^6ti^JlfeSi^0FF%EJijjQ^^mfe^^m^fe(^a:fe)-#^ 

liiM, ^iE/M^A<|>;fr 40°ftf , £0N ^ffiMPltf^ OFF %MlinltttfjM 

*, jE^PM^MMA#p a pWtJl:^m0ft^tll^, 

Itf, £ ON fcffijfcjtaHtWefeiH^fcM. 4 OFF *ffi*iPH*fl<lMft£**i& 

iff, x*tfciRCo»/jN. 

#a<H&££ 40°, S i ftttM*#X 31 ft* RRt£M&ftAxtltA#ift& 

husks. 

*-jMPIlH* 40°, ffl*^Tajfe«»i£40 8 Mftfi-&fifi, #iJ*n38°i£42<>, 
KUtl^f OMyJ^ 90°, 45° e j^/M^A^iti^B;!-^ 

ReL ^Bffft^RIJi^ntt. ffi^JBIiSSWjfii&ia ReF, 



ReF^ 395nm. «*-t£»+>M¥A + . KiR/»fc**A4tt£* 40°. ffi-fM*/ 

ttAJBtt&£tt ReL ift«tto lE&^II^BJlft, ** toxtfctS Co 

***A#ift«#W. WSA#*ft*^A 589nm fftttAMttS&ffi ReL * 
782nati*KAA5**n. S*AJiWfiiS<t ReL 782nm H* f tftfcftCoMff 
ifitt ReL i#*ffiiti*o ^iilWM ReL 782nm (tf, tttfcS Co 

lligt ReL J»*W*'K 3ft ilWEM ReL ft 755nra M 836nra 1*1 

ReL ft 755nm M 836nm 1*3 8t, ftAM^E 31 g&ttftftftgtttt 

J8, J£^MRTWIfe^l. 755nmM 836nm&<jfEg, i&£3 A#3fctojft-fe^ 589nm 
tt£AMftii£i&& ReL Mill, ^ft^Ait^W^-lfeXA 550nm Bt 770nm 
M 856nmMB. 

MM&iM. ReL *T 740nm fi^^ 840nm Rtflg^^ll RT W fcfcft. W WteSJ 

ft. HftftfflttAJS 33 ttff*-4)"i-*>friHlttt*ra*iK. BftgAJStt 
fii&tt ReL jE*»^ H^i-*-|fe»aE««. MMMltt&mfi ReL ft 
740nranJcH'>l£# 840nm gEm*, $#*ftfcg Co iSftRTlU 

gfttt, H*6=^i-»>t«ttW*KSfeS$A*!Uffl*AS 33 ftft, & 
^*AJBW3ffiiB«ReLSflW-^3:-*-feW«E*ffif- *^»SWH. *AS 
#JSIi£{6 ReL ^ 740nra R'bT 840nm ^ 740nra 

840nra #J?ES , AltftfcJ&-&X;fc 589nra Itfft AMMSSiBfll ReL tfjRTjfci'F 
faS, ^#^A#;JtA<J&-fcA.y& 550nmfl«*^ 760nm*P/J^ 860nm{tlft?B 
ffl. 



11 M* 16>NM. mn Mm i6^#fl*aff«iftW. 
iSM^EEM ReF £*R#fi:£ffl**R W. JMStoJSiBfc ReL> liifi/M 
*A^^tt/«tt*fte#J?f*#***HW. *f^m 11 Mm I6>hff*. *B 
&fiiBMWJ£ifite ReF tt» li S» 16 >h#i& + . BfcWiMSW 

W3£M ReL SA^WSB* 589nm Bt * 808nm, S AltftM&fe-fcA.^ 550nm 
Ett3j 823nm, ft* 11 M* 16 + , ttiB/flRtt^AA+ttS* 40°, M*8l 

/l&ifc3^ei&£3;0.0 o . * 1*!»7JS U Mm 16*#iftW#lfflifttt#ft. 
31^* 2 *#r^lttm 11 Mm 16 >M¥AttMgft. W»7*M*** 

ftft-feX* 550nm. SttttSfiaJBWKiStt ReF * 396nm W. ttkfcS Co &i§J. 
zM&EiEMtfjMi&fl ReF vh^ 395nm R*. *fbfc& Co BSEiE^t ReF it^Mit 
*o ^*a&3£iSJIW5£iSte ReF ^TiDc;*:^ 395nra Bt, M fcfcft Co MiEfi ReF 
if AM'K Kfifittfii&Anfii&tt ReF 365nm M 445nm MB ft. 

snbjg c 0 tt£& w# 2 @iifc, Rmfftfi, affi^ajSMWHisstt 

ReF ft 365nm M 445nm ffjft#iEffll*Ifft, llll^I 31 flBfcfcJM^tttkfc 

^*I&2i3£JI#J>&i5{i: ReF ^ 360nm ft/J^ 450nm Htffe##E# pT^^^J^tb 
«■ 

prei«* W. B*ttftJSiBB«ii«tt ReF JEAft^ H#£-*-fc 
Iftm (2K+1) fg. &3!*@&&iE/II$5£i£fi ReF ft 360nm 450nm JjScH 

®iSM^®MReFM^0^i-^-^& < jm(2K + i)fg o xt^attjRH. w 

#tti, *Bft2£i£M#JS£i£{I ReFSftJftTfcJfeSWf 360nm R'\^ 450nm o 

ai&m^^m-#p D p^#w^#» *»wA«#Ta*a*&*tB 36 

^HWAIt^aiHaJiM 34,*@&&i&M 35 MUM 33 tAIillilttiSW 



AP 5m$L&&m 35 WSEiS«liraW3feftA+jBtS«W 45°, 35 ft£ 

10 iB£ ReF fiSiftJgfcttirF CReF* J1S£#, A##»ilttteJ5EjSSW*«# 

33, «ft»ttM4l£Stt£*tt**CReL. fl«ttSftfl*Htt£ft 
Mfi4«iBJiailtW#aJ±**® 33 W*#4b. 

tt®.miRM&!MiRfe ReF CReF |ft±15% ft 

15 fe, jE*nsmT£iiaU3)£*M. EJSBinT. Win. Kfc i KUfcft 

W»-feJlfc 550nra Ht, Xt*tt«»JgWttfi4ttt##4t CReF £tBft 412. 5nm, 
ttgftr&lfctittJft, S*» K * 1 Bl£*W**».* 550nm Ht, *Bft*£iEJi 
W»j&ttReFJfitSia3£*^: : J 1 360ninfift<hTp 450nm, Bitfc, MMMM 
igflt ReF 412. 5nm±50nm, iE$n £LT^&5S (14)3l^tfj 0 *Jk, 

20 ifeffi^EiSMW^Bm ReF CReF.W±15«Slrt WJt^fi. 

CReFX85%^ReF^CReFX115% (13) 
ReFN 412. 5 nm ± 50 nm (14) 

m&MMM&fe ReL CReL tt±10X^ft(»*^ 

It. E»4KT*tt«(15)«3i5(». **H*IT. Ma* S«E»L*2Bl&* 

25 Wft-feX^ 550nra ft, XfttAJIttJ&&4ttt#*H]t CReL &fcB^ 825nm 0 «££ 
^ttft L % 2 UilSjfcWSHfeX^ 550nm ft", ^HJIftliiEfl ReL 
SiiSiftJfe**^ 760nm<l*<b^ 860nm, @jfc, ftMM3E*Bfc ReL 
* 825nm±70nm, jE$flWT&fc5*;(16)£^M. ftjft, ^ftife^^MWE^ 
ReL ^^^^##<S CReL tt±10K£rt toJE^Mft. 

30 CReLX90%=^ReL^CReLX110% (15) 



ReLN825 nm ± 70 nm (16) 

m&toQLmT&m 35 mm&m 33 tttra*j&±*MHi*#. 
31 nut* 

£® 1 titt&£*£C 31 + . ai±«*JI 34 mttfrMj&m 35, A3*:Jfc 

tt^ttAttHMIft^. K«t*ftfi^HilR*Wtt*- SAW* 

*ft, A*t#M§»fctfflftliiBJg 35 H«$#£##&B««bte, £tt*ft£flfl 
Mft&W&o «KHfc*tt*Mtt* ; F*tttt«JB 35 

«i£fl««An«t«. 36 *BJff£JtWAItftttBiBtt**tt-# 

&$, masses 31 i*a. «a«-^*ttB 

M^2i>h#B a po Jdi7S*2i>hffft*iPft»ift». BP&WM3^e£* 

B#.ft:fcra**BM. *«jS#*ttft«JBW««tt ReL *P ReF WSSM 
ftfcfcAttttfWftflftfcHW. * 1 £dJH 17 £31 21 >hffftW#ttttih# 

He. iejub 3 K®m&&%m&&&w&5W&zm®famm 34 ir 



ALL Wftl**LCL 35 AF »A«*FXt^«-M* 

21^#A + , 13#6<J+I^EiSM^MiS^ReF^ 395nni. 17 MB 21 <f*# 
ft+, A$WtM$L-&^ 589nmE*t, M^ftMMftJ&M ReL ft 808nm o ^ 

S^H 17 MB 21 #A»M£X. W87*AA*S«WfiaM**»Hfc 

«-K*ii/iRtt*Aettfttt«Brt. Jjftkfi Co K-Ktt/fRilk^AeMttxtttJi^: 
10 ro**. 4 off %£ttiintt&iiftm&iM2- a*«**/*tt*AewH 
«ffi^o°»*x5rttftKaaw. siMfc/Mfcfte^-io^a^+io-iit, s 

on *ffijfeip^^« off feffittiqii^ttMfeai^it^iiljeai*^*^. 
i&i|fe^e£-io o M+io o tt?Earttf, £ on %HM#QittW£ off f&EifijjnBtM 

15 KW>M3^eiftjfci^S#-io o M+io°, o 8 ft*£«j-fctt/"fttt*ae. 

3iw^«i, wftRTK»/a«**A3ia+. f^**sww*-*Jt«. 

36 JgJ»£Sfc Aft 31 W*AJM*»*. 

3&&fM 36 »A£*Aft 31 rtut, &Ji/B 36 KA±K?«Aff 33 

25 fiJt*W**^«. 36 ft^Mft 31 + AA^SEK 31 ^ft 

tt*tt* AJff^Stt 44 9l&M4KAA7ttCM&lt*iiiklKlRfl> MfiZtt 

®m®5%=.m& 44 £«w*w*as. 

«*aa si 36 lit, aa«F*iftTnaiAW*&#tt?(i«. w 

AJg 33 a-H 39 ±tt7c#tt*Mi£jSfiltff 36 ft 

30 *fi»Jg36»«-|8 39±ff^#^**^#-jB»/aro^ft^«l»*tt 



5 61 1 31 flS|^Ritt4^ 63 

fettB&l 64 a 4 + MH& 63 £*S#!±^S 1 41 

Hft. B*TJ*-%*WII64#. B 4 W***i55«« 61 WttlJ«7C#*»*± 
10 ^ffl 1 »«AA7SES 31 tt#Jg7c#£fintt. £B 4 WW^t. H-gfe 
44 4B 4 61+. 

64j£jfi&lfJIttfHI. ***«*ilM**a»ja*. &«HJ45+. ££AT 

flje»DflP6»^. 64 iP<a, a?** 

-**64#rt**ifi£itJB. S*N*#»-*tt64 itt3lffi¥Mifcitt, 
20 ftAA^U 61 tt-^fiJB***tt»#ttWtt#*. 61 
+ . »tt»#JiJfiSltfi»»-**»W64E»3£4**iif5i. ttltffMMI 

*»BAJ4ff T»E^**- «3ft7H^*IIJ&**t«fE** 

25 22 Mm24^# R a n,m3±@^J^iTOT^'t-#p a n^S^^M51^&-feM^>bt 
«+MXA. »22^#fl#*fc»«ltS. 5B4fi<J*lifi*»*6l4g*l 
±*B^. ^23>h#p a n^B5A^^^. K + tt#«66*^«B34J5 
+I^MiE^35^fB]o »24^W^**ffl5B0r3*tt&8l, ^^MM66lf 
35 J*$fcifl& 41 ifSIo B 5A ft 5B 67 ft 

30 68 ££$±i=;ffl 4 *r*ft*AA*&K 61 **±*H. 0r*HAMH&*7tt 



Wi^fiil^. « 22 #fl£6fe**tt* + tt*»Mt*fiMfc» 
ft, fift^ra^lMK. £«#7I!*Jg66WJS23*l24#.& 

+ , J»»» 22 ft***$ffi 51 ±A«Btttt&JHfcifcttJM 66 SSttlt. 

@itt, g 23 io 24 efefi^tti+w*******^ 22 #p° B r« 
tttMfcs^itif- »-#»#******»**# 

So 

* 23 «i 24 m&m&^&mvci&^w, ^immmmmm^% 24 # 

A* tb£* 23 #p Q n ^W^M. fcifcfrffi. tttMtJS 66 a^ffittSSSS 35 
JfttAM 33 ^fflBfcfcttlMtJg 66 MT*S&&i&JI 35 ftA*$ffi 51 -«#, 

ftttAA**8S 31 + , &3tM 36 iimft*ttfi#-»&A 

*ffl**M*M»#tt*«i^tt*a*a**fi**K- ******** 

SEE*tttB#*JffiM*j**iE 51 -flg»A£*ttAlt#ttfil*ftMJ.tB#*iJ 
JBMrffisiAaAgBttfti^fi*. SITJR******** 

&*Ng«ltf 51A -«±Bt. »*^»«if **fttt«f«ffl*«*ffl*** 



±ttflfll£&#£ 74. S*Btt»*a*ffl*a**««tt»*i6 51A _t, 

B#M#*74«^**JB33^*«79ifiI, £A#ft£ + . ttttB** 
**iS#tta54H«*ift#JS 74. 74 «^ 

Jg 73 ^#^79 2.110. 

5 b 6A AxnAWHMftM 74 71 m 

3ttttttifi*ftfi. B 6B ftftHJlffflttiKftira 74 tt»-ft*iS:?te3llM 
72 fttttttttttf**B. ffl 6A ^ 6B 0r*ftft>HEU*ttI 71 Si 

72 &&m±*sm i ftttu^gs 31 w^B^tt*^. BEtoRtom 36 

«*&#B73«#. K»i|JPTBB**#J»74, »*e7C#Stt«±^B 1 

10 w^am^s 31 twfflja£7c#ftfflraw- 

£B 6A MttM^gS 71 *, BftJKftM 74 fc}8H#;t-*tfE 76 
W{Xa»ttttfllli^*W«l*Jg 77. 76 $lHJI 33 J5#» 

*t^M^SW«^77^fB] 0 £B6B«|*flS**«72+. B4M& 

*& 74 78 m^mmnmm 78 &A&f7t 

J±. &&, £gife±B0ISi&#£»S78filt\ltft' : l a 50%, Wa»A<t* 

g&50%. B«*i*#fiit^78*«fflffii»B*aw. 

a 7A b 6A JHgjb9ttM5*sc 71 off m 

20 JMnttttftJ^SMttBattfl. OFF £ OFFfeffiKJn 

ftf, **W**JS33a»3RSFf#p KM*fftfJEM*ffi*«* 35 tbttttfl 
fl*S*£*BMttfc. Mffi**ffi5iiaA*M**J^iWi&S + . fttt 
iE£^ "8Wc8i ap M^ttMH^ 91 ttAflFMitttaiS 34.&4W* 

91 itii^^MiaM 35 tt&gft#iBfli£ft. saa^KJtjnT off 

25 hhM 33 , fl£ftA#&i£Bffi«Mtfl£ft$ 93. 93 

73 &jt, K«*«*«ftwa3E- &#WB«**94ai±»r 

gjKillT OFF %ffW*JIJg33, ftj3«Mfl&jB&S 35, 
94, gil^foW^M AP. Jlffi&jSKS 35 tfcltltt^jSif ft 94 ttJM 
jEX^MIKJI 34 tB*f 91 . M*&K«JS 35 

30 liitttittttK* 94 fttM^#ft AP, 94 34 ft 



a 7B £tt«&B 6A 4*&ft£tt aa**£c 71 ^Mitm^+^E on «s it 

Jpsffi^S^SSiiltittllCSift®. ONfeffiAfctiHMM. £ON£J£]&lijqEtt, 
*XtittA& 33 AgLHftlt. *«ttft#*«&ffitt»»*fllt»«IB** 

7t 91 ttAttattflM 34. ^^^^t 91 ii^^H^M 35 *¥f&%mw* 

Uit, ^ilii^«iP7 0N4H6<J^r H M33W, «**«2E**-Ktt**± 
¥tf ^ H^tt AP tittflflftfc 95o ftflMMfc 95 73 R», 

10 95 ®&*]-«;bn7 on «j£ft*AJg 

33, 35, tt«M«IH««^ 96, ^Mtt**±TC^ 

iftifttt APo ^*gft&&M 35 tiB^MffiDttll^ 96 £ + . ttttJEX^ifttttt 
ap ftflKftl; 97 AttiftttttM 34, 34 RttMfe 

It. »*. flH8^*97Mfi^*M5l 3ljB**£**6. 
15 ffl3i-^rtt. ^KiHft^M**lB 51 «Attif**llt. *«*B**A 

71 aitspjffl&it jtffi^^jfiiip^a*^ 33 Mffiw afe£*M*&3R 
Afefi^K£Ba**. *i8#S*AA*** 72 w&»**fi^*a-%# 
7A 7B j^$&ws^j£S£#*birI. 7A *n 7B m&fo&*MM^ 

20 Jg73fc£ltJi36ft#. 

a 8A AftigisiB 6A ttJft&*MAA*ttx 71 

J* on fcajMpira. «3taj±H«*a#H 74 gtAa&^aa&fiats 73 m 
«ptt±awE»j- A*0r*Ett*. mniwtn 79 amkaa** 
25 *7itt»ffi5iA«A*AAj**«7i. ft^inssiAaAW^s*. KW£ 
aiex^ b«*&#e 74 77 fimttttttttfl** 101 A*a 
iiisii 77. ttftis^ 101 aaraai-atf/B 76 102. 
n««^ 102 aa*a*&»Ji 73, b***h*^k 

30 MdlEnB'iMIKaffJS 74 tttfttAIHbfliM. BjfcA*B«Wfc^*»- 



B39«A*A£33. 

£ off mfoMft 102 ilftftgiflin off fcffiiftMJI 33 ft 

iiilffi^^iSM 35 94, ^IWarfilTfi^fcJM 3 4 WRI**! 

AP„ aj±ttttB5ss35wa«**94*«i*»34iRift*ftit. tt*. saw 
*^***iE5iaj*r, ftisiftXAa**. * oNftffijfijpBt. b«*#io2 

»fctxt£ttJq ON i&JEEftttAJg 33 ftiiftffiftE&JI 35 Jft&fttlflftS* 
96, »jfi«i**± 3 Fff : f iRtttt AP. £ffi31*Bft3£&M 35 ftffiBflSft 96 
£ + , KWHE£^ Mtt AP MfllE^MAWfljstiiiRJa 34, 

&«M34Ms£ftlt. M. 97 jfcA**iff 51 tfi», 

aRTisi!i«^irifi5iAaAtt*iit. ¥5S*s*aa 

**» 71 jpJB&Wffi 51A&Altt;ft»Mq^MJI 33 W^ffiH^^efeM 

a 8B £tt$B 6B jft&jfeattAA*gx 72 iftitftm^+^&ftM 1 

AjptiflUSMB. S^a*ffl*ilil***72fi«lSS*«tS+, £0FFfcJ£5£ 
jjqig ON *JBEjSfiJiPiftl, 74 sRffli±*a*fi#JB 73 ft 

4*tt±iftWE*J. £^Wffi5lAi£A#J:>fc*, £*Bfc«##X«£*B4SiI 

105 &&&&&mm&mfan&&&ttm 78„ &&, b«£% 105 

JK£3HW 39 &AJKA& 33. JSfcfttfte, &B<R£&#&#£ 78 Jg/ftttB 
Jg 33 39 $Att A£ 33. Bftft* 105 « Mtt A@ 33 »«M 34 ft» 

ft+wtfiwB 8A *Bft*Jb 102 &M*AJi 33 smim 34 
ttAfflraw. ^a, aRTiaiiftJ^iriii5iAttAW*Bt. B6Bjif*w*a* 
maa*sk 72 a&mmiMtm siAMAttftummimT m&m 33 

VX efiA^JR^M A^tt*ffi^**o 

4AW* > h«IIS^«i* > h*^3EliBSW*AA^*«+. 
-#] 39 jgftttAttAJg 33 Wffl^ A*W*Sf>« ^^BftASBtftB 
4l#iltto fc*a*ffl*AAw»X71*l72+, ^£8H«39Jgiif»A*A 
& 33 tt*B&ttAtt£&*Jg 74 R£ft«i£B4Mfttt£tt*' «3fctt&*r 
A36filtliff*»«A*AJS33tt*-#. 0J*» ^£&3«3;*/S^M^ltt 



tfT*iTJIfaW*A*lft- *Jii7W^¥»ftS*ft**«* 

25 26 ^#p d p, &Axm*&&x»m*x**+**ft&*** 
]St*a*&its «*aff m^* * 25 ^#B a p^aii^wm^^s 6a ^ 

&M**ttX 71 WJffijjsfcffi 51 — «_tM1ttl4fr«I. * 26 -t#p a n 

*ai±«Firi»***«ffl 6B 0p*ttAii7£X 72 ft^M^ffi 51 -fclttat 

w-«±w«i#»- ***A*ift»«f*. » 25 mm^JE^m 7 

^f^, ^ffiiQ OFF ^ffiHtlfe^^llfefi^lUASMJP on feJEtttfctfj*£6 

Gift. fcMH**+iE»H8Atfw. SIMP OFF fefERitt*^*!!* 
fefiwKJiaaJtlPONftffiWtt^^&ftfi^. B#. 3l26-t#p 3 p£&lt$ 
5*4»lE*nffl 7 ff^. SJtftl OFF ^JEBtife^^Hfefi^W&^MiP ON feffi 
Httttfi^&feS*, IW> »I^ + IE^@ 8B#r^, SifiJiq OFF feff 

Bttt^^Mfefi^Kiasifiip on tffiBtttff^^efea*. 

ai±*JJBfiJt&Hll*ttIE*M 



#ttWK£*AA**M. 5f!lfflSTN*AAIt«lfflK 1 &^fflW*AaHff. B 
^±»aW»-M»H$«WW«AA^*»^tttt3lWW*AA** 
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